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UNITED. STATES

PATENT OFFICE.

CHARLES WM. SQUIRES, OF BEVERLY, MASSACHUSETTS.

SWITCH-OPERATING MECHANISM FOR RAILWAYS.

936,381.

Spec1ﬁcatlon of Letters Patent

Application filed August 15, 1908. Serial No. 448,747,

To all whom it may concern:

Be it known that I, Crarnes W. SQLIRhs,
a citizen of the Umted ‘States, residing at
Beverly, in the county of Essex and State
of Massachusetts, have invented new and
useful Improvements in Switch-Operating
Mechanisms for Railways, of which the fol-
lowing is a specification.

My invention relates to electrically-oper-
ated switch throwing mechanisms for electric

-rajlways in which the switch tongue in the

track is operated by a person on the car by
the same means usually employed in running

‘the car, and the object of my invention is to

provide a system of electrical operation
‘which shall be more practical and certain in
its results, the same being devised by me as
a different principle of operqtlon rather than
an improvement on former systems, and in
no way connected \Vlth former U. S. patents
issued to me, viz., 642,932, February 6, 1900;
647,637, Apnl 14, 1‘)0() 719055, Jan. 27,
1903, and 792,174, June 13, 1905,

The details of the invention will be here-

inafter explained, and that which I regard as .

" new will be set forth in the claims.
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In the accompanying drawings, Figure 1 is
a cross sectional view of a switch bed and
tongue with the switch operating device in
connectlon H, is a section of trolleV wire
supporting the Insulated section of rail with
the trollev wheel, W, in contact. J, and 1,,
represent the electI ical circuits leading from
the trolley wire to the switch operfltmo
solenoid magnet. Fig. 2 is an enlarged front
view of the circuit contloller with mo(hflc:\-
Tfig. 3,.1s a bot-
tom plan view of the end of “the fusulated
rail.  Tig. 4 is a sec tional view on line «, a,
of Fig. 1. Itig. 5, is a transverse sectional
view of the anfrlc lever D, shown in Fig. 1, on

- line ¢, c. Iﬂc 6,1is a cross sectional view oi

15

angle lever D on lines 2, z, Fig. 5. Fig.
is a view of. the same section with a 1evelscd
position of part P. Fig, 8, is.a section of the

. box or casing.: Fig.'9, is a side view of the

55

" port the switch- opemtmg magnet B

controllor.  Fig. 10, is a- detailed view of
a controller contact plate and. a bracket for
supporting the same.

- In Fig. 1, the switch box or casing €, is
supphed with lugs, (not shown), o sup-
¥, and ‘the
angle ‘lever D, the angle lever D being
adapted to have an osclllatmo motwn The
switch-throwing magnet I, is a double solen-
oid magnet havinga movuble care, g,attached

1 by means of a connecting rod, G, to the long

arm, dt, of angle lever D. Anale lever D, 1s
pr ovided with another shorter arm, d, which
1s connected with thé adjacent switch tongue,
B, by means of connecting rod G The

switeh operating solenoid magnet F, con_l— E

prising two magnet coils, f*, and f?,

adapted to pxopel its core up or down ac-
cordingly as its coils are energized alter-
nately by the passage of the current, thereby
transmitting motion through the angle lever
D, and rod G, to the switch tongue B. The
body of the .m(rle lever D, is hollow for a
purpose hereinafter descrlbed the opening

-being fitted with a cover D2, which is held.

in place by cap screws. Said cover D2, is
provided with a Iug, @%, which is ad‘mpted
to engage with a.rod e, c‘lrrylnrr spring E,
which is used to counterbalance the Weloht
of the magnet core g. The rod, €, shown as
supporting said spring may rest in seats cast
on the casing C, or may be dropped down

from the hoxes which support the angle lever
D, and the vpper ends threaded and used for
lmlts to secure said boxes to lugs on the cas-
ing, detachable boxes being desw‘lble that
they may be replaced when tworn out. See
Fig. 8.

In Fig. 1, the trolley wire II suppmt% a
strip of channel iron I, which is held in
place on the lower side.of the trolley wire 11,
with its flanges extending downward by
blocks, 4, 7, dampod to the tlollev wire, and
is smtablv insnlated theretrom. The ends of
this section of channel iron, or insulated rail
as I -shall call it, are cirved upward above

the wire that they may be readily engaged -

by the trolley wh eel of a passing”car. The
trolley wire H, is provided with an electric
cireuit condior J, connecting 1t with the
otherwise insulated rail 1, said cireuit con-
- ductor J, comprising in its. civenit the coils
of circuit closing magnet M. Tlie ‘trolley
wheel W, is shown in contact with the in-
sulated rail I, and all current taken there-
from must first pass through the coils of the
" circait closing magnet M, in its passage from

Patented Oct. 12 1909. _'
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the trolley wire H The core N, “of the

solenoid magnet M, is shown in contact with

terminals Kl, and k- as it is assumed, the

trolley wheel W, is tahmlr curient hom the
insulated rail T, umsaquullly lifting core N,
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and allowing th current to flow il om tu-v :

minal K, to K2, thence through conductor
L, to the switel: thr owing, solenmd magnet F.
In Fig. 9, the construction is the same as
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which acts for an abutment for
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in Fig. 1, with the exception of the insulated

“section of trolley wire I, which takes the

place of the insulated rail, I, in Tig. 1, the
same being insulated from. the rest by ordi-
nary cut-outs, H*. The controller magnet M,
and  circuit terminals, K! and K2, arc

mounted on the slate, M2, the contacts being -

adapted to be engaged by armature N , when
said armature is energized, as shown in
Fig. 1. . : '

In Figs. 1 and 2, K*, and K2, refer to the
electric circuit terminals as terminals, their
component parts being designated in Figs.
9 and 10, as K&, contact plate, and X5,
bracket for supporting the same, each ter-
minal consisting of a bracket containing
three plates. '

In Iig. 3, is shown the slot 4, in the end of
the insulated rail 1, that the ends of said rail
may be bent upward to their proper position
without coming in contact with the trolley
wire I1. !

In Fig. 4, the sectional view on lines a, a,
Fig. 1, shows the shape of the insulated rai
and method of clamping it to the trolley
wire.

In Fig. 5, the angle lever D, has two

journals, Y, Y, which are adapted to fit in

boxes supported by lugs v, Y, cast on the
casing O, Fig. 1, Kig, §.

Fig. 6, illustrates the position armature

plate P would occupy after the reversing of
angle lever D, with the current still fiowing
through the circuit, the core R, still attract-
ing plate P, and preventing the same from
dropping down onto contact stud St

Fig. 7, illustrates angle lever D, in same
position as Fig: 6, but with the current sus-
pended, and plate P, dropped down onto con-
tact stud S*." In this position the next flow

of current would result in again reversing.

the position of the angle lever.

In Iig. 8 the casing C is supplied with the
lugs v, %, which serve to support the journal
boxes Y. The casing is further supplied
with Tugs 2, which support a cross bar e
spring I8,
as shown in Fig. 1. .

In Fig. 9, the contact plates K* are shown
loosely pivoted to brackets, K%, which are

~ fastened to the slate M2, that they may have
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~ attracted by the armature N, during engage-

@ yielding resistance to -armature
same engages therewith.

°In Fig. 10, the contact plate which is of
sheet metal is provided with a pivot hole,
K*, and also a point of abutmens, Ko, to

N, when

providé for a limited motion as said abui-.

ment engages.the bracket K% The bracket
K¢, is provided with screw holes, K7, for
fastening to the slate, and is also provided
with pivot holes K*, for pivotiug the contact
plates, K® These contact plates. are made
of sheet iron preferably, that they may be

ment. They are also designed to be used in

‘armature plate P, having an

036,381

multiple that
surface.
Angle levér D, is provided with a chamber
V, in which is'secured magnet O, which con-
sists of an ordinary electro-magnet wound
with the same size wire as is the switch
throwing magnet I, in Fig. 1, and having a
soft iron core one end of which- R, projeéts
beyond the head, being offset upward from
the center to allow the compact.arrangement
of the parts. Magnet head 7', supports on its
face stud T, to which is loosely pivoted ‘an
aperture in its
upper part through which extends theé*core

they may give more contact

-end of magnet O, the core end being adapted

to attract and hold plate P, in its. proper
position while there is any current Howing
through the coils of magnet O.: Magnet
head », also sypports two other studs St
and 82, adapted, to ‘engige ‘with plate P,
alternately, as said plate is shifted from sido
to side.| The position of plate P, is deter-
wined by the position of the angle lever D,
while no current is flowing through the coils
of magnet O, as the center of gravity is
changed with the shifting of said angle
lever. The eclectrical arrangement of the
parts is. as follows: Studs ST, and Sz, (see
Fig. 6) constitute the terminals of coils 7
and 72, of the switch throwing magnet. I,
Fig. 5. Pivot stud T, is connected with one
end of the coil of magnet O, the other end
U, of said coil being connected with the
ground or return wire. Armature plate P,
15 adapted to transmit the - current from
terminal stud S', or 82, as the case may be,
to pivot stud T, from which it fows through
the coils of magnet O, to the ground or re-

turn wire. The cireuit through magnet O,
“always remains unbroken during the flow

of current through its conductors, the arma-
ture plate T, being always in contact with
either stud 8, or 8% and remaining so dur-
ing the flow of cnrrent notwithstanding the
veversing of the position of the angle lever D,

The avmature plate I, may consist of a
number of thin iron plates which may be
separated by thin brass washers, in this case
cach plate acts independently malking a sepa-
rate contact and is more effective in trans-
mitting the current if a larger amperage
15 used. '

This electrical device which I have just
described I shall call the electro-mechariical
circuit changer, as by the ‘mechanical shift-
ing of armature P, and the holding of the
same in position by magnetic force until the
current is suspended, electric current is made -
to pass through coils f*, and f2, of the switch-
throwing solenoid magnet™ F, alternately.
The electro-mechanical circuit changer con-
stitutes the essential featurc of this inven-

- tion.

|

Fig. 6, is a sectional view of angle lever
D, on lines 2, z, Fig. 5, and illustrates the

75

80

85

90

100

105

110

115

—

25

30

ot



10

15

(83
W

40

50

60

936,381

position which armature P must occupy in
Fig. 1, under the stated conditions.

Fig. 17, is the same sectional view as Fig.
6, and illustrates the position assumed by

armature plate P, immediately as the cur-

rent is suspended through the coils of its
magnet. ‘

Iig. 8, shows the lugs ¥, y, cast on casing
C, to support journal boxes Y? for carrying
journals Y, Y. The lower lug @, supports
rod ¢2, Fig. 1.

As the current passes through the circuit
changer after leaving the switch-operating
magnet I, there is little resistance offered at
this part of the circuit, and therefore practi-
¢ally no danger of short circuiting, or like
trouble. The conductors leading from the
switch - operating magnet to the cireult
changer Deing loose and flexible to allow of
the movement of the angle fever D.

Counterbalance spring I8, between angle
lever D, and rod ¢, 15 nsed to counterbalance
the weight of the core-or plunger when the
same is intermediate of its extreme positions.
TWhen the core is at its upward extreme, the
spring exerts a tension to hold it there.
When the core is at its lower extreme, its
own weight acts to hold it there, as the
spring in this position is on center and Is
neutral.

to provide against the possibility of dis-
placement during the passage of a car, for
there is no energy in the track solenoid while
the car passes over the switch.

To operate the switch: As the car ap-
proaches, if it is desired to shift the posi-
tion of the switch tongue, the trolley wheel
should pass over the insnlated rail with the
power on. This will cause a flow of current
through magnet M, lifting cove N, and con-
necting terminals Kb, and I, atfording an
wnbroken ecireuit  throngh conductor I
thence through one of the coils of magnet I,
thence to and throngh the coils of electro-
magnet O, to the ground or return wire,
The electireal connections at studs 8t and 5%
are such that armature plate T, will, by
gravitative force, complete the eircuit for
the reverse position of the switch. Ti the
position of the switeh is found to be cor-
rect, the trolley wheel must pass over the
insulated rail while no current is being ap-
plied to the motors; the ordinary current
from the lights, heaters, ctc., being insuffi-
cient to lift core N. Tn this case the circuit
L, will remain open and the switeh will not
be -moved. '

The method of insulation for the trolley
wire here shown and described is to. be nsed
when it is desived not to ent the trolley wires
otherwise, two ovdinary “ecutonts”. may be
inserted in the trolley wire at proper dis-

Thus 1s afforded a tension to hold’
the switch tongue firmly at either extreme: .
during the passage of a car over the switch

ope

tances from the switch. This last method
has its advantage in not loading the trolley
wire, also that the switch may be reversed
at will by application of power while the
trolley wheel 1s between the cutouts.

The essential feature of my invention con-
sists in using a combination of mechanical
and magnetic forces to operate the electro-
mechanical circuit changing device, which
is contiined within the body of the angle

lever D. The reversing of the.angle lever.

would result at once in the reversing of the

_position of the armature P, were it not that

said armature is held fast in its position
so long as there is any flow of current
through its magnet, after which it falls by

‘oravitative force toa veversed position con-

necting with the opposite stud, At another
application of current, the switeh parts will
again be reversed, and so on at each succes-
sive application of carrent. I have placed
this electro-mechanical cirenit changing de-
vice within -the body of the angle lever that
it may be sure of operation in conjunction
therewith; also for the purpose of making
the device as compact as possible. It is not
departing from the scope of the invention
to place it in a separate sasing or to ar-
ange the parts different from what T have

~shown.

It wili be seen that the working of the
elictro-mechanical cireuit changer is not de-
pendent upon the source of current, or the
manner of utilizing the current. from the
trolley wire, so long as means are provided
to cause the current to flow through its coils
at will; for instance, were it-desirous to dis-
pense with the circuit closing device M, the
¢ircnit conductors leading through the switch
ating magnet I, would be as follows:
from the trolley wire I, to switch ope rating
magnet I, thence to and through the electro-
mechanical cireuit changing magnet O, and
back to the insilated section T, from which
the cnrrent would be taken by the trolley
wheel W, the cireuit remaining closed at all
times except the instant the armature P, re-
versed, which would be while no current was
flowing. .

Having
I claim and
Patent is:

{. In combination a switch tongue, 2
magnet for shifting the tongue, interme-
(liate mechanism in which is comprised an
electro - mechanical  gravity - acting  cireuit
changing device, and suitable conductors.

2. In combination a switch tongue, two
magnet coils adapted to move said tongue
to cither position alternately, a g avity-uct-
ing circuit-changing device for determining
which of the two said coils shall be ener-
gized, mechanical connection between said
cireuit changing  device aud the switch

thus described my invention, what
desive to securc by Letters

65

-1
[

75

80

w
b

90

95

100

105

110

115

120

12

4]

-




513

10

40

- net for shifting the tongue, a gravity-acting

S

throwing mechanism causing them to co-
operate with each other, and suitable circuit
conductors, substantially as described.

3. In combination an insulated section of
trolley, a switeh tongue, a two cireuit mag-

the cireuit alternately, in conjunction with

cireuit changing device adapted to changell
the movements of the switch throwing mech- ‘

anism, a cirenit conduetor extending from
a feed wire to insulated section of trolley

Ing device, and a cirenit conductor extepd- |-
mg from said cireuit closing device to and

through the coils of said switeh operating
magnet and said cireuit changing device, to

and comprising in its civenit a civenit clos- /

“areturn wire, substantiall ¥ as set forth.

+. In combination an insulated section of
track, (1), a switch tongue, (B), a two cir-
cuit magnet, (), for shifting the tongue,
an electro-mechanical cirevit-changing de- |
vice, (O), for closing the civenits alternately
In conjunction with the movement of the
switeh-throwing mechanism, a cireuit con-
ductor, (J), extending from a feed wire to
insulated rail and comprising in its civeuit
a cireuit closing device, (M), and a circuit 1
condnetor, (L), extending from said circuit
closing device to and through the coils of
said switeh ope ating magnet, (F) »and said
circuit_changing device, (0), to a return
wive, (1), substantially as set forth.

4. In combination an insulated section of
track, a switch tongue, a magnet. for shifting
the tongue, and intermediate mechanism Dbe-
tween switeh tongue and magnet in which is.
comprised an angle lever, a”counterhalance
spring, and -an electro - mechanieal circuit
changing device, all substantially as de-
scribed. - _

6. In combination a switch tongue, a ver-
tically disposed maguet for shifting the'
tongue, intermediate connections in which |
are comprised an angle lever, and g Spring |
adapted to insure a tension for the extreme
positions of said angle lever, and suitable
cireuit conductors,

936,381

7. In combination a primary circuit con-
ductor extending from a feed wire to an
otherwise insulated section of trolley wire, 50
and comprising in its circuit a magnet coil
for operating an electric cireuit switch, a
second -cireuit conductor extending from g
feed wire through said electric circuit switch'
to and through the coils of a track switch 55
solenoid and a circuit changing-device to a
return wire, and gravitative means con-
trolied by said track solenoid for operating
said cireuit changing device, substantially as
deseribed. » )

8. In combination a gravity acting switch
member to close the -cireuits alternately in
accordance with the position of the switch
throwing mechanism, and magnetic means
to retain said switch member in its position 65
during a flow of current through the track
solenoid. :

9. In combination an electro - mechanical
circuit changing device in which is com-
prised the terminals of two electric circnits, 70
(S, and S2, Fig. 65) a pivoted member (P,
Fig. 6), adapted to operate by dravitative
force to close said clectric circuits alter-
nately; mechanical means adapted to cause
the gravity acting' member to assume a re- 75
verse position accordingly as the ‘position
of thé switch moving mechanism is reversed ;
and an eleciro magnet (O, Fig. 5), adapted -
to sustain said gravity acting member in its
position during the’ passage of current s¢
through its coils. '

10. The combination with the switch 1Mov-
ing mechanism of a controller consisting of a
solenoid magnet and its armature, a pair of
electric cirenit terminals consisting of piv- g5

60

oted metal plates adapted to have a yielding
resistance when engaged and electrically

connected by said armature, and suitable
cireutt conductors.

CITARLES WAL SQUIRES.
Witnesses: ’
. Cruster G. Warp,
Gro. B. Vax Orpex.



